Preliminary safety evaluation of parenterally administered sulfoalkyl ether beta-cyclodextrin derivatives.
Parenteral administration of beta-cyclodextrin (beta-CD) results in renal and/or local toxicity dependent on the mode of administration. In an attempt to alleviate these properties, a series of anionically charged sulfoalkyl ether cyclodextrin (SAE-beta-CD) derivatives have been developed. The parenteral safety of these derivatives was determined by survival of male mice after intraperitoneal (ip) injection, kidney histopathology, plasma urea nitrogen levels of mice determined 24 h after injection, relative in vitro hemolytic potential and activated partial thromboplastin times (APTT). In addition, the 24-h renal excretion behavior of the derivatives was measured. Where appropriate, the results obtained with these cyclodextrin derivatives were compared with results obtained for beta-CD and (hydroxypropyl)-beta-cyclodextrin (HP-beta-CD). The SAE-beta-CD derivatives did not produce mortality in mice following ip injection at doses exceeding 5.45 mmol/kg. No significant histological lesions were observed in the kidney tissue of mice receiving the cyclodextrin derivatives. The SAE-beta-CD derivatives were excreted faster and to a greater extent than beta-CD and at rates comparable to HP-beta-CD. The hemolytic potential of these derivatives was less than that of beta-CD and comparable to or better than that of HP-beta-CD. The SAE-beta-CD derivatives did not increase APTT clotting times indicating that these derivatives have no significant anticoagulant activity. The toxicological profile of these derivatives suggests that these molecules may have application as biologically safe beta-CD derivatives.